We studied the effects of shakuyaku-kanzo-toh
The serum concentration of testosterone is sometimes high in anovulatory or infertile women, and there has been no effective treatment for such patients. Recently shakuyaku-kanzo-toh was incidentally found to be effective on such patients, reducing serum testosterone and making pregnancy possible (Yaginuma et al., 1983) , though its mechanism remained unknown. Originally, this prescription was used to suppress neurogenic contraction. Maeda et al. (1983) found that this prescription is effective in inhibiting the acetylcholine release from the cholinergic nerve. Early reports indicated that liquorice (glycyrrhizae radix) extract had a deoxycorticosterone-like activity (Revers, 1946 , Molhuysen, 1950 and that glycyrrhizin had a corticoidlike action by inhibiting the metabolism of corticoids. Kumagai et al. (1957 Kumagai et al. ( , 1964 Kumagai et al. ( , 1966 Kumagai et al. ( , 1967 reported its anti-estrogenic action. Glycyrrhizin is known to be metabolized to glycyrrhetinic acid in the intestine (Hattori et al., 1983) .
In the present report, we intended to clarify the mechanism of the action of this herbal prescription on steroid metabolism by paying attention on the pathway of testosterone production in rat gonads. 
Results

Response of Leydig cells to LH stimulation
In the first experiment, when NIH Rat-LH-RP-2 was added to normal rat Leydig cell suspension, as shown in Fig. 2 shakuyaku-kanzo-toh, glycyrrhizin, and glycyrrhetinic acid treated groups compared with the control group. The response of kanzo extract-treated group was also less compared with control. Basal testosterone release without LH stimulation was inhibited by about 40% in all the treated groups. From this experimnet, we chose paeoniflorin (a component of shakuyaku), glycyrrhizin (a component of kanzo), and glycyrrhetinic acid (a main metabolite of glycyrrhizin) for the next experiment.
In vitro effects of paeoniflorin, glycyrrhizin and glycyrrhetinic acid on cyclic AMP and steroid hormone release from Leydig cells
There was no significant change in cyclic AMP and progesterone release in the presence of sample materials (Fig. 4a, 4b ). The accumulation of 17 a-hydroxyprogesterone in the medium was increased by glycyrrhizin (at 100 pg/ml; P < 0.05 vs control) and glycyrrhetinic acid (at 100 pg/ml; P<0.001 vs control). Paeoniflorin had no effect on the production of 17 a-hydroxyprogesterone (Fig. 4c) . As shown in Fig. 4d, 
